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X - %3L%rWm$r (%:W&m '■ DATA PROCESSING SYSTEM HAVING BUILT-IN MEMORY IN 
MICRO-PROCESSOR) 



This invention relates to a data processing 
system with a microprocessor. The microprocessor 
comprises a CPU, and a built-in non-volatile program 
memory that stores a startup program. The system 
also comprises a volatile memory, a permanent memory 
for storing an application permanently, a bus for 
connecting the microprocessor, the volatile memory, 
and the perpetual memory, and a power with a switch. 
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- . ^^C#a^^^. (&W&m ' DATA PROCESSING SYSTEM HAVING BUILT-IN MEMORY IN 
MICRO-PROCESSOR) 

When the switch of the power is turned on, the 
startup program stored in the non-volatile memory 
executes to transmit the application from the 
permanent memory to the volatile memory with the 
bus. Then the CPU can call the application from the 
volatile memory to perform the application without 
reading the permanent memory repeatedly. 




% 3 I 



& 

am-. 

B & : 

a $ : & 




$41 



i ^ &Wi$LW (1) 

- ' % m m & 

*#"fl#i«^-«iAaS4: f *4 4 a & *fc » # #j it ffl ^ 



*t 44 4s ft > ti4|« ' it 44 ** -8- £ - ^ sl # MPEG-g- 51 
( MPEG Audio Layer-3, MP3) % at ft # $ & *L 44 ft # & 
at % % ' *;!fr*4*#&>h*»tt#te*&Att##&;8LJ5&JI& • 
^ ffl & 4a # 2r «. ' m itt # * Tfr i# _l « & & # A • * f5] o° 0 
^^^A^^^-L^^f--^^^^^^ • n ifr Jl it Uf *n f ' 
I*- T *. it A A & & #) £ <& a an Jl m % % £ ft > t7 

Jfe J£ 48. /fc * ' * «. * £ ^ A -fc. tit ^ -L H * ft * # • 

IS ( Personal Computer, PC) &)@k%.M%&X*®3L & • 
£ ^ a £ it 44 £t # $ at It 4 ^ «t t # - # # # 4£ * A 
f £ 'It & ° ttUt^^if ' ilb I £ 'It flt ffl *. ft # JS 4a m # #J St 
# I m it 44 ft A ffij f ' 4b«.««ffl*.«#*^/9f4f^^ 
>S ; «■ it 44 «* -8- A ffij f - ibl£«*ffl*.^#^-S->i«: : *f 
MP3# at ft ffn f ' *t tL 'It It ffl & # # MP34S- s£ # ft A » 

It # 53 n - ' ffl - & - f t # 4 a % «L 2^ ^ «| # ft, 
flU • f#4a|^2^"ilffl«Mt^^ll > ^ 44 * 3$ ft - M. 44 

** -g- ft > MP3# ;fcft#Tft£##*at*t*'****3£**fe2 . 
& & - « a io- - tias 20' - # # # -14 a & te, -it xt 5 o - 

- * A. *t <a 'It 4t 6 0 ' a & - S Sift. # 8 0 - If m A & % *t 23 & 




* 5 I 



i - (2) 

& - ft & ^ % j£ 38 £ 2 04L # # <f4 te. -[t tt 4 0 • - t ^4SiF P 
(Central Processing Unit, CPU) 30' — 

###te&5*,*£«lt50» a "aft. # 8 (M* ffl w i|,if 4 
H 2 0 > # # 44 it >lt It 4 0 * # # # II *1 3, *£ 'It It 50^ 7 jc A '14 16 
•ft It 6 0° 

% ft 1 0& # - M Rfl 1 lj£ & # t jfe #£• f- * *t 4 38 | ^ 2- 
a ^ # t ^4SS $ & 24L # • # # «• <I4 a A H -It It 5 o^r 

* a ** # it ffl m & 7 o • & ^ m ft m. & to* t ® % >& im ® fa 

>M & ° # # *fc Id -It It 4 0#, ffl #. * # CPU 3 O^f & £ 4l % b£ 44 tf 

* f ** ' «^«*4i#*t^^iaL«« 1 OBI ft m % & ' f ft A 
& % 2t ' # # '14 *£ 'It It 4 m ft 3fc ^ «. A & H 2 0= ffii ^ 

' # * 'i± t& -it it 3t ^ «. 4 a n 20^ ^ • * x 

'14 «, 'It It 6 0#. ffl a ^ CPU 30# Jfc f # • Itlf^ tSf ;f 10 

M eg a& $ & ° cpu 3 0#. « ^^L^t^^^^tt^ t # • cpu 30 

& & ft «L # 8 0*3tjfc*i4T#4?# '14 i£ s*. *& « It 5 0^ A ffl 4£ ^ 
& # 8 0#Jf # ^ # # -14 t& 'It It 4 Oft • 

% *> $k fa m # at it 4 t ' 

4* CPU#i # a i£ »j 03 *i*#**-*-fr*$L*jfc MP34§ at * a 

* - * a* # # % '14 & ^ is <it it n #t * x +4 1 a j& it & ^ ^ a 

tr ^ ' ^ ^ * J& ffl ^ « # ^ 4c ^ '14 it 'It It # A ft ^ «. it 

* ^ • <a * ^ cpu# # & x '14 ie. 'it it & * «. sa & m m m. 

' ^ J» i& « m A # # ^ 4c A '14 -It It ft ' CPU# 1^ * A '1-4 




ft 6 I 



I 



i > ®Wi!L® (3) 



it -It ft 


&j 


Fal H* tb # 3*. # # «■ -14 




it 


'It 


It M 




■ 


A tl If 


& % 


&l $k %t ° a lit % % -t- 


- ^ 






ifc ft a$ 


BP 4f 


0 # 


'14 3& it 


it -It 


ft /£ 4- ' £^ 


if 






$± ^ ° 






=. > # 

VJS 






















4ls ffi & ifc ^ 4& — W 








M, ' 


t $fc 


^. J£ n 


it £S £K 


i£ — 

•4JX. 


# # # '14 1& 'I* ft 








^ ^ 


1^ # 


# ')-4 


5*L 'ft 

"V_> 


ft 








$1 








IrV 




# bh ^ — i « ir #>j 


' %% 


t 








& — ®k 


4 it g 




# # '14 (volatile )ia 


•It Ift 




1 


Hi b# <|4 




A 


i& t 




— A. '14 f i 'It It ffi 




'14 




#t # — 


M ffl 




— E 55fL 


# it 


# ^ t t 4 s I > t£ 




•14 


12, 


■It It a 




7% X '1-4 


it 'It II 




' « ffl & # It ^ i£ it 








a ^ - 


% m 


' * a 


^ — ^ 


mo it 








> 


a # 


« f 


£f >4 s 


























* it 


(Central Processing 


Unit, 


.CPU)a ffl & & *f s£ s& & 


ft * 




' a & 


- # # # '14 


(non-volatile)^ ^.te, -It IS ° tg. 






'14 


( non- 1 


v o 1 a t i 1 e 


A it -It 


ft J*3 


^ (bui 1 t-in)^ ^ «. 






t 


' it M # * 


- M ^ 


^ ^ « 


















t£ # # 


<14 te. -it tt *r ^ - « at 




4 


38 




S Pit 


a # ^ 



f £ 'It It (Static Random Access Memory* SRAM)' i<, — ^ 
^ n. U. >4 3S H % fit H # *t *t II (Dynamic Random 

Access Memory' DRAM)° 




* 7 1 



f 



3L - &Wi$LW (4) 

* m % m n m m * m a • « # ^ t£ # # # -i± a ^ f 

•It- ft t ^ f£ M m & A it It & it % ' 44 fa 

•it it t ^ t£ a ffl #1 ^ ' »*«ttan##*&j.tt##*ti2, -it it 

t ' CPU& & -ft * 5- t* # # -14 «& 'It It * ^ t* A ffl 

* it ^ a & # • fl&fc«#*^lt**A.tett.4ftlt«i&£,l*te 
& ft & • 

ff £. ffl gj .r. - | ^ I, i f f |f 4 jg ^ ^ 4^ m Mk 1ft z- 
& ffc * %>M ' f # 4 S I t 4^T I ffl ^ ^ t ^4 ^§ a ( digital 
camera) * — $k fa %k ( digital video camera) * — $1 

litiit ( digital recorder) * - MP3-g- & $ tk. It 4 ( MP3 
player) ••• $ • **>AK*.#.4fc##ft:8fc4tJt ° t *t & 38 & ft 
4& & - "« « 10- - «i & 3£ H 20- -rtJ&^m&atg 2 04l# 
^'14te.4tft40A--*^ '14 i& 'It It 6 0- W A - ft jjft. # 80° 

t* 1 0& # - M Bfl 1 lit & #t % & ^ % 4 ji ^4- 

a m # t # 4 a n & & 4^ it # • # # 44 te, -it it 4 o m & % 

44 *h M # & t • S Sft # 80ffl AS S 2 0- # # 

<l± it 'It It 4 0 m * A 44 |£ -It It 6 0 > ffl *. # *JL A A A t # • 

M >4 H 2 0i*3 £ &^-t^4*2*7t ( Central 
processing Unit, CPU) 3 0a m & 4f M A & tf % % ?4 » a 
A - ft 3t ( bui It- in) ^ # # # «I4 m. A it 'It It 51 • CPU 3 0T 




i > &WVLW (5) 

iS. m S Sft. # 8 Oi% # #. A. 'ft t£ 'It It 6 0^ # # <ft IE, -It tt 4 0 A • 

# # # -ft l£ s£ IE, -It tt 5 1* - * * £ If *& 'It It (Mask 
ROM) > - -& m. & ^- * M *£ 'It It (One-Type Programmabl e 
Flash Memory)' — ^" g ^ i It 1^ ?'J PLA (Programmable 
Logic ArrayM — f|J&i# ^/£#J 4% 4t (hard-wired code 
table)- ^##*ta^,l£'ft*51t«#*-M*fca^,71' ffl 
41 «. 3, 7 1* it m % i» 1 OBS fln $ & • # # # <I4 & 3, t& *fc H 5 1 

1 K4fc >fc *a ( Bytes) - 

# % 'ft l£ -It It 40A# ffl *■ * # CPU 3 0#r J. £ % 

•ft ft # t # ' ft n. % of 'ft tt * t *t ♦ fit t * 1 OBfl ffl fl& $ £l - 

f # *3a^*fe4j.^*^r-4f # -ft *a m tt ' ^ * * * *j ^ f 

# 4 S $ ^ 4t ' ##'ftte.'lttt40A^-^^^^L4mH 2 0^ 
#■ $£ $L %k # ^ f £ 'It tt (Static Random Access Memory' 
SR AM ) • ft ifc % - t & if] t ( SI t * A Tf: ) ' # # 'ft Id -It It 
■&^r*.-*h**Mft£3£iS 2 0^. ft £ fit *l # * te, -It tt (Dynamic 
Random Access Memory' DRAM)° 

# X -ft «& -It tt 60J*, - ^ft^lBt-ftass 20^ NAND^! 1 ft W 
ie. 'It tt (NAND type FLASH memory)' « a ft CPU 3 0# Jfc. t *t 
ii«#*->*ffla^,72- 1T#*!fcJiij&jl7 2:*'#-S««10JM 
SB * & • A ffi i& 3, 7 2# A * # & # # # 'ft «. s£ l£ 'It tt 5 m 

A ' £ 3 2 K44 to &l ( Bytes) M. 1 Mte to fe ^ IV) « 
If #- Bi x ' H=.A^#W!f44A3a^*t4^M*«.4L 
3B& 3r ffl • tt» 1 0^ M Ml 1 1* W &. ' tt # ^ # # * 'ft 
m A tt -It tt 5 1 1 ^ W *fc ^ £ 7 1# if & #. £t ft ' a jfr tt # ^ * 




£ 9 



1 > &Wi$LW (6) 

X 44 tL 'It It 6 0 + 4l m ffl a 3. 7 2' IS. * S all # 80#^£#f P 
*£ 'It It 40At ft* # % M m m A 72A . # CPU 3 0& # * J- # 
«■ '14 IE. -It It 4 0 At "H i& ffl 5& ^ 7 2Ait An a DL fi- • 

ttil 1 0^ Bfl Bf 1 1* M m ' ft* ft tit # # '14 *£ 4& it 4 0 A 
t 4L Jl ffl & ^ 7 2 A# 5JI £ $ & • m ft* # Mr # # # '14 m ^ IE. 'It 
It 5 1 * M 4ft & it 7 Ux ,8. ft* # * A 44 S& 4& it 6 0 1 4l >t ffl ^ 
^ 7 2*J # T *. ° 

It #■ # ffl va ' SI eg A ^ 4£ B fl £ - * «fe #1 * A & % tiL 6 
■t^^^^ll • m 't Wr & & % 4i * * |SJ ^ 

4^^f#^S|, ^ 6& ^ — # # «I4 li 'It it 4 0 fdSL 4 0 B • # # 
4±te4fcit40A*-rt*;8fr«t&J£8 2 04^#&BHft#9LiE,4&ft 
(Static Random Access Memory SRAM)° flfj # * '14 I £ -It It 
40B*-*r#-^t£l&^S g4Lt&J6fil4ft#*tie,*l«t (Dynamic 
Random Access Memory DR AM ) ° E #a. # 8 08'J i| ,t t 4 S H 

2 0 - # # '14 la -It It 4 0 A - 4 0 B - &. & X «I4 tL 'It It 6 0° & ^ it 

# it 3* <fe fl'J ii -te ' >£. ifc * # t i£ ° 

tf * m i ' ^ i ^ - CPUfifc 4ft ( random) I* Jfr ^ jsj II 
^ l£ 'It It Hi 7t &l ( byte) t # #r t ^ MP M ^ *c * SI ° GH 
it ' ^ Hl & & /fa ft fe ( ns/byte) » X# % % * m 
m m tL -It tt » a*J5»]AS«;*MX27L5-12 EPROM4^ # # # -14 
i& ^ l£ 'It it 101- K9S5 608V0M-SB0 NAND-type 

flash-ROM^ * X '14 tL -It It 102- ^^4; K6R4008V1B-10 SRAM 
4l # # 44 4& tt 103- aAS ft* K4S643232C-55 SDRAM^# 

# '14 II -It it 10 4° 




* 10 I 



£.*&W$LW (7) 

*° m i m * ' cpm # # #• <& ^ a ta -it ft 1 o m t % 

% 1 2 0 n s > 1ft * 4± la -It ft 1 0 2m t af P*1 A 10 2 5ns* I ft # 

* 'f± la -it It 1 0 3m $ af ffl * 1 0 n s * 1ft $i # # *fe ta -It ft 10 4m t 
a£ Pal £ 6 0 . 5 n s • * tft afr ft & 4* *T *p • C P UhKj 3ft it A « # 

# -i± ta -it ft i o 3 > 1 o 4^ £ & ' # # % <& *i & t& * it ioi^ 

4l - * ^ *t ta -it it io 2* <it • ?*»a«ft • * ^ cputf 4c ^ 

•14 ta 'It It m t W *@ # 7C & ' 5t # fll J! ' BJtJfcffii&^Jfc^ 

4lt#^7]CA14ia<ltft ' SQf^^^#^t4git##ttt 

« ^ ta •» it ' fa >h & # # # *fe $ ^ ia -it ft 4l J£ ^ # * 4^ 
$ • ^*t£tfc«##*'ffc'fiti&teffjftftj&* (dol lar/byte) 

* f t il • flQ & # «fl t ' tt^Att t 3ft ta 'It It *. %L ft # # 

# <i± *jl & ta -it ^m&mmmAtti^fo • a *b # # # <i± $ ^ ia 
•It It «fc 4f * # ' 4b *t & tfc ' «■ & /u m. A M fi Ml ft ah t 
(M *» : it to 4a a *t tf /£. A Ml ft H« * # # # '14 41 & ta 'It 
tt/tfsfcj&#j&***#1*$>l;&aa>ffi& ' x * M. $ m U. 4 as 
H # & # St & • 

* t ^ I ^ t t ' * # «¥§ ^ « 4 S ti « Jfc S- 4 £ & 1 K4fc 
it & ( Bytes) A;fr4L###<}4;&^ta<ltft51' M a « ^ 7 1 
fit # ^ # # # -14 a ^ la -It It 5 1 1 ' Jfo ft m. & 72M til & & X 
-[4 ta -It ft 6 Ot ' *» IB — m Tf: • # ffl M 1 1* M «t af ' M * ^ ^ 
7 1# * it «. ^ » ' a # #1 # ^ 4c A -14 ia -It It + 6 04l ifc ffl a ^. 
7 2' & * S 3(1 # 8 0# ^ J. # # ia 'It ft 4 0 # ^ M ffl ^ 4, 
72 A' CPU30^ *«tl#f '14 ia 'It It 40 At f »1J| H ^ 

7 2 A ii in t ft ' 4o ffl =. m • & t*-Mtt&£ t r I2£.fflmv$ 




% 11 I 



i - ®wmw (8) ^ 
it & »• >7H m 8 0* 4c A '14 it -It It 6 0^ # 5. # 3*. it & ^ # 

# '14 te, 'It ft t ' CPU30* f # 5. 4c ^ -l± % t 'It It 60ff u*. m ffl *i 
^ 70- B*^«*^«I^AHW##T ' ^ ^ 

#j # # # <I£ ^ ^ te. 'it it • 

# * a .h %L & * & * £'J ^ ^ i& ' # #r St Jfe H *» >f & # 

> faJk#«Jii£/^#SiM?&te*ft^ 

«fc m $LM&&W3L$L*fr>Ufkffl 0 >^ iiiL ' & @ #j A ^ ^ 

ffl #j ie, *# ft • 




* 12 I 



1 a **f "fl i5 - t*« t a * *t ^ ^ 5fir & ffl o 
Hi*- CPUfit tik tf Jfc * IS] & m it -It H Hi it & t # m f 

h 4l ^ $ m • 





> H 












2^ 


4> 


6 : f % 


50: 




# # <|4 & £ 


^ s£i 'It ^fft 


60 




A. «J4 12, 'It ft 


51 


■ # 


# # -14 i@L ^ 


• fa 'it tt 


1 0 


t 


ft 


70 


: m 






20 






71 


: M 


ft « s*. 




30 






72 








40 




# <l± fa 'It 4ft 


72A: A 


1 ffl ^ 





40 A: '# # fa -It tt 72B: it ffl a A 

4 0 B : # # <I4 fa 'It fft 8 0 : S # 

101 : 4t # * '14 m s£ ta -It ft ( ^ ft : MX2 7L5-12 EPROM) 

102: ^ ^ -14 ta 'It tt ( % ft : K9S5608V0M-SB0 NAND- type 

f lash-ROM) 

103: # #- & tt ( ft : K6R40 0 8V1B-1 0 SRAM) 

104: # # & tt tt tt ( 3£ ft : K4S643232C-55 SDRAM) 
11: -f ru 




I* - n % Pt $L & % ft, > & ^ : 

- ft a IS ' & ^ : 

— t ^ 4 Si- to (Central Processing Unit, CPU)' a 

ft $klf m A & & tj- # ¥ ** : A 

— # # $r '14 (non-volatile -It It • ft 2t 
(built-in )^t^^L^.Jl^t ' J£«## — M*fc«s$, - 

- # # '14 ( vo 1 at i 1 e )*& -It ft ' Uft&^^fe&nftmA 
* * t #t. : 

- 77c A. -14 t a 'It 4t ' « ft * * A. '14 ft — & ft m. & ; 
# ' it & ^ t£ «L 4 as H * «##*l4ia««laJL« 



3 



TSS 



13* /;IL 



* A '14 «C 'It It W ' K ffl * # t f ^ II: t *t : « 
M# i£ t *4 >4 3g & ft ^ JL # # # ; 

& * ' ** t»ittH Mt M&ii^ • # # *M* # # # '14 

i&^i&ttftt^ttM^^^^it*.*^* ' u m m ft « 

4c a '14 ta«ttt^«>*ffi^^. ' « * t£ a an # # It 5. « # 

# 14 te, -It It t »te#tft:fcjfcm*>t&.*4i*.£«## **■ 
te, -It t °H t£ m ffl m ^ ii a & # • 



2 - *» f t» * #1 ft 
# # # <14 & ^ -It 



/sjf i& # # -4 S & ' * t t 

-**^,-frlt«.'lft«k (Mask ROM)- 



# # # '14 a^i&'Mfc**-^**^^^ * W -It It 




14 S 



* * tDMMHJ&B 

(One-Type Programmable Flash Memory)* — »r ^ %Z s§ H 
P# ?'J (Programmable Logic Array PL A M 4: — € it & 
^. (hard-wired code table) 0 

1K44 ft *bl ( Bytes) • 
5 , & f If # *ij || g $ - 3|| #f it 4L f # 4 3S & ' * t « 
>£. 3 2 Kte 7t A ( Bytes) J. 1 Mflt it & « 0 

# # '14 ia -It ft £ - ft ?t as- « ft 4 a H # H it * # n -It 

ft (Static Random Access Memory' S R A M ) ° 

##<iia'i3l«^-^»*M**A3a8$4L*&mfii*#*i£ 'li- 
ft (Dynamic Random Access Memory' DRAM)° 

8 * *. t Sfr ■#.**] I£ ffi £ 1^ #r sfc 4^ f # 4 S * «, ' * + tt 
% # 4± tf * * *t • 

9 . *> f If * *'J le, SI $ 1# m it 4l f # 4 a tf, ' * t « 











M 


1 


II 


ifvl 




Bill irr i nwar ri inn n i»w 









* 15 I 



X tL 'It ft h - ft # ^ t£ m. 4 ^ II ^. NAND^! n & M fe, -it 
It (NAND type FLASH memory)" 



1 0 > 










ft 


a $ 6^ m ^ ^ t # 4 a & «& ' « * ^ 




•hi- 
ll* 


IE /tJ 








^ 1 ffl i3 ^ ifc /It TP TLfe -JF 4ci o 


i i * 










ft 


s # us m ^ ^ * *t a « * «, ' * + « 


It *t 












^fg ^ v L/ 1 g 1 La 1 lanlcra ; ° 


12> 


*° 


t * 


* 




ft 






m. 










^Z- y^r /fr^r -i^k f n i rr i + q 1 V i Hon fnni or q ^ o 

1s£ ^ ^ I, y 1 g 1 la 1 Viaeo l/amcia J ° 


13^ 




t tf 




m 


ft 




t ** 








* 


— 


(Digital Recorder)' 






t ^ 






ft 




t m 






ft 






MP3-|-^^^^4 (MP3 Player)' 


15> 




t n 






ft 


® ^ ' & t * 




m 




M 


m 




Bfl Eft 8f . M # ^ # # 'l± tt -It It t ^ « 






* ♦ 




% 




^ : 'It It t 




m 










« # ^ ^ 4c A 'I± «a 'It ft t ^ M ft $L & 






# T 




o 








E # 44 ^ ^ *£ -It It ° 




# 17 1 



9 1/17 1 




* 2/17 I 
KM 




It 4/17 < 



i 





* 10/17 I 




% 10/17 1 |S 11/17 I 

■III J IkllkA ilLjJHI^UI.I'l <JII •WUU.IL*nftUM. JM. 1 11 HWl II 11 ■! Bill J. 11 U.'P.U I* *Jf <, 




% 13/17 I |S 14/17 1 




MA 




